ABSTRACT
Introduction
Bulgaria has a long history of production and use of bee products, dating back to the ancient thracian period (1 Millenium Bc) . the most popular bee products most often used in prophylactics and treatments for numerous diseases are honey, propolis and royal jelly. in this mini-review we outline the most important results published till now with respect to the health promoting potential of Bulgarian honey, propolis and royal jelly, and the perspectives for future lines of research on these bee products.
In general, there is a significant tradition in apitherapy in Bulgaria, with such internationally recognized apitherapists as the respected medical doctors S. Mladenov and P. Pochinkova (33, 38) . however, their efforts were directed to the clinical applications of all bee products, which of course were of Bulgarian origin, and not to the characterization of these bee products.
Bulgarian honey
honey is consumed in large amounts and can be regarded as a real nutrient. Its beneficial properties as a wound-healing agent have been known and used since ancient times. Modern studies have confirmed the great potential of honey in healing of wounds and burns (reviewed in (34, 26) ). this potential is connected to the antibacterial properties of bee honey (35) . this type of activity has also been found in some Bulgarian honeys (20, 21) . Wilkinson et al. (46) report on significant activity of Bulgarian linden honey against Pseudomonas aeruginosa. in addition, Bulgarian honey was found to possess immunostimulating properties: it enhances phagocytosis by leukocytes, the haemoglobin level and the erythrocyte count in human blood (32, 33) . in general, few of the reports in the medical literature mention any selection of the honey used for the treatment of infections and other diseases.
the most important Bulgarian honey types are acacia honey, sunflower honey, coriander honey, polyfloral honey and honeydew honey. Some results concerning palynological analysis, physico-chemical characteristics and chemical composition of Bulgarian honeys have been published (1, 19, 23, 24, 25) . however, the number of samples analyzed remained limited.
it is important to note that there is a visible lack of systematic and detailed studies on Bulgarian honeys with respect to their health promoting potential. of special interest is Bulgarian honeydew honey: in a recent study of Romanian scientists it demonstrated the highest value of total antioxidant power compared to honeydew honeys from other Balkan countries (30) . Studies in this direction are necessary, taking into consideration the growing demand for high quality honeys on the international market. In the first place, they should be directed to detailed chemical analysis, identification of plant secondary metabolites in honeys, and to evaluation of the antioxidant and antibacterial activity of Bulgarian honeys. this type of studies could contribute to the manufacturing of valueadded products of beekeeping.
Bulgarian royal jelly
Bulgarian royal jelly is a valuable product sold on the international market as a fresh product with the highest content of 10-hydroxydecenoic acid (http://www.wellbee-ing.co.uk). Royal jelly, the food of queen bees, is well known as a functional food and an ideal food additive for prophylactic purposes (9) . Most often, its antibacterial and immunomodulating effects are referred to, and numerous clinical uses have been reported (22) . there is also reliable data proving that royal jelly decreases total serum cholesterol levels by about 14%, and total serum lipids by about 10% in humans (45) .
early studies with Bulgarian royal jelly (37) demonstrated its positive effect on the course of radiation sickness in rats (2, 3, 18) . however, there is a lack of specific and detailed studies on the most important biological properties of Bulgarian royal jelly, similar to the situation with honey. taking into consideration the potential of royal jelly as a general stimulator of immunity, and its hypolipidemic properties, such studies would be very important.
BULGARIAN BEE PRODUCTS AND THEIR HEALTH PROMOTING POTENTIAL

Bulgarian propolis
Propolis is another bee product with high potential in promoting human health. the action against microorganisms is an essential characteristic of propolis and it has been used by human beings since ancient times for its pharmaceutical properties. Propolis is collected by bees from tree excretions and possesses antibacterial, antifungal and antiviral properties and many other beneficial biological activities: anti-inflammatory, anti-ulcer, local anaesthetic, hepatoprotective, antitumor, immunostimulating, etc. (recent review (44)). it is still one of the most frequently used remedies in the Balkan states, including Bulgaria (47), applied for treatment of wounds and burns, sore throat, stomach ulcer, etc. Propolis is not regarded as a food, unlike honey and royal jelly, but rather as a food additive and a row material for production of pharmaceuticals and cosmetics. interestingly, Bulgarian propolis is the most studied Bulgarian bee product. there are detailed reports on its chemical composition (4, 5, 7) and its plant origin from the bud exudates of the black poplar Populus nigra has been proved unambiguously. Many research groups have found evidence for the diverse biological activities of Bulgarian propolis. its antimicrobial properties are the most often studied and there are numerous articles proving the action of Bulgarian bee glue against bacteria (6, 17, 42) , incl. Helicobacter pylory (10, 11) and Salmonella (36); anti-influenza virus activity (29, 43) , antiparasitic activity against Tripanozoma cruzii (12, 40) and Leishmania (28) . the immunomodulatory activity of Bulgarian propolis has also been reported (13, 14, 15) . the antioxidant potential of Bulgarian propolis was studied and it was found that different flavonoids and phenolic acid derivatives contribute to these properties (31, 48) . the antioxidant activity of propolis, and especially of Bulgarian propolis, make it an excellent candidate for a food additive. in general, the biologically active constituents of Bulgarian propolis have been found to be flavonoid aglycones, phenolic acids and their esters (8) .
the knowledge about the chemical composition, active principles and botanical origin of Bulgarian propolis is a good prerequisite for its chemical standardization. Based on the analysis of numerous samples, a combination of simple spectrophotometric methods was suggested for quantification of the most important groups of biologically active compounds: total flavones, total flavanones and total phenolics (39) . These parameters are appropriate for standardization and quality control of Bulgarian propolis.
it is obvious that the research on Bulgarian propolis is much more advanced in comparison to Bulgarian honey and Bulgarian royal jelly. hence, in the case of Bulgarian bee glue, the future studies have to be directed to more detailed study of the correlation between chemical composition and biological activity, with an accent on the quantitative characteristics of the propolis applied in the studies. this type of research is very important with respect to the possibility to produce food additives and preparation containing propolis, which are well characterized and standardized, and thus possess a high added value and high competitiveness on the market.
Conclusions
in the 21 century, researchers and consumers alike share a new enthusiasm for ancient foodstuffs such as bee products. it is obvious that Bulgarian bee products can be applied successfully in specific diseases in most areas of medicine (27) . However, the application and registration of bee products for modern clinical use must be based on well-designed studies, preferably prospective randomised trials. in conclusion, Bulgarian bee products: honey, royal jelly and propolis, are very promising with respect to their potential to sustain and promote human health. they could be further developed into medicinal products offering new and better treatment alternatives. For this to happen, further combined efforts of researchers from different areas are necessary in order to establish their appropriate position in modern medicine and on the Bulgarian and international market.
